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im^m 1 1 

«fi%T- (UTIbI C) , C I 0 . 15-0. 35%, S i : 0. 5-2. 0%, Mnl 
0. 5-1. 5%. P:0. 03-0. 15%, S : 0. 01-0. 15%, Cu : 0. 
01-0. 5%, Ni : 0. 01-0. 5%, Cr : 0. 01-1. 0%, S-A1I0 
. 001-0. 0 1%, N I 0 . 005-0. 0 3 5%, C a I 0 . 0001-0. 01 
%RZfO:0. 001-0. 0 1 %£^U ^OTIS^: 1 Rlf^2 *mtz L, mUrfF 

jU • • • 0. 6 ^Ceq^ 0. 8 5 

tzfzL. Ceq=C+0.07XSi+0.16XMn+0.61X P 

+ 0. 19XCu + 0. 17XNi+0.2 XCr 

3Z2 • • • 0 sSTTrSS 1 . 5 

TfcrtfU Tir= (C+0-8 XSi+5 XP) -0. 5 X (Mn + Cr + Cu + Ni) 

±.m%U<OF e <D— »Kftx.TT i : 0. 0 2%\>XTJkXFZ r : 0. 0 2%&T<Di h 

<o i «xn 2 t zftWLt-t&m&m 1 ie«^©?a«ffif^si^^^^ 

Jiie^OF e O— »t;ftx.TP b : 0. 3%WT$.0 ? B i : 0. 3%ttTOH«l 
[lt*«4] 

C l 0 . 15-0. 35%, Si 10. 5-2. 0%, Mn : 0. 5-1. 5%, Pi 
0 . 0 3-0. 1 5 %, s : 0 . 01-0. 1 5 %, C u : 0 . 01-0. 5 %, N i : 
0. 01-0. 5%, CrIO. 01-1. 0%, s - A 1 ! 0 . 001-0. 01%, 
N I 0. 005-0. 0 3 5 %, Ca:0. 0001-0. 0 \%RV t O : 0. 0 0 1- 
0. 0 1%£-^*U ^oTie^l&O 5 '^ &?f§£U ^^FeStWPlI^t^f. 

5fc 1 • • • 0. 6 ^Ceq^ 0. 8 5 

tztzL, Ceq=C+0.07XSi+0.16XMn + 0.61X P 

+ 0. 19XCu + 0. 17XNi+0.2 XCr 

i£2 • • • O^TTr^ 1 . 5 

tztzL, T Tr = (C+0.8 XSi+5 XP) -0. 5 X (Mn + Cr + Cu + Ni) 

[if 5 ] 

±fE^g|5^F e <D— mUXz-TT i : 0. 0 2%TOU f Z r : 0. 0 2%TOH 

o 

±|E^©Fe<7)-^(:ftitPb I 0. 3 %JilT^O f B i : 0. 3%TOHW1 

[w« 7 ] 
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[ w (o & & ] est m m 5tm mm^mR m&u -e & m^m ■? m&mt 

[ 0 0 0 1 ] 

St Sir ^Ht^ J?> & ® 11 » V d o#p MSI ^ <b 4 -6 fia-Cft Sir 53** 1" * > v > M =* > 

IffMi] 
[0 0 0 2] 

[0 0 0 3] 

fcft. SKr^iKioT^ti^a^is^twio £oflfc»f#*{±. mi (a) k 

ttdOIHl (B) KtfiI-J: 9 y 7°£K5 n y KSB 6 K$Hfr£-£T53-*!l1- 

*»f**-t*ii#M) ^m^titv^ #^miso f #^m2#BB 0 ) 0 

[0 0 0 4 ] 

L j&» L , HRKa^n? K O «t 7 U p d r «r ±IE«J 0 fc. § ft £ L /i 1 1 "C^-tH 2 § 

& & o 

[0 0 0 5] 

^o^«iaet\ aioftiftifettaaftSrfijfflL-cfiia-eftiijf^*^-*^ 

Lj6*U a#<0»ai#»-C»ia[||f^«IS:||Jfc1-4fc*tc»i- 1 3 CCJKHTtlifraiSr-r* 
■Z-mtf*)*) (BI2#») , f O^flp^^^^^It Lt^lf (-19 6*0 fcffi^S 

mwfjcm 1 ] m 9-111412 

[#^K 2] #^¥1 0 -2 1 9 3 8 9 ^rfft 
[#I^m 3 ] # 12 0 0 1 - 3 9 2 4 

[0 0 0 6] 
[0 0 0 7] 
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*ii , uov»Tai*w^Lfcfci%, —6 o , CJSLT-e3E^*<^atc«![Wf*lti-aii:* t "e 

is < ^flimt**; t , a > o y b'&mi&mftn t-cmm-t z>mw.M&iz&m 

&M£tt, i"? )V\£-ffimfc (2ramVy7^i)ti:i^^, \>1TW\ Co ) "CI 0 
J /cm 2 <$Stwtt»f^«-r4i t7&*-C£&Kt£tt, v^^bT 

-|fit-5J/cm 2 JSLT-e^^it. dftfc^arSMiSrSSfcU ^-6 OtWTt? 
3e^4<S,a^lRWf^liS:-r*ii:* t "e§4*l<0jS5'j|ajSRt±, C, Si, P, Mn, Cr 

, cumn i ismmzmm^mm^mmLtz i o KanEKi-*£ t n«t oritur- 
§ & ^ tm<7)$Q&zntz 0 

[0 0 0 81 

-Tfcfc*^ *5IWOfi:a-ca[Wf^*3WSft*WJt*l^*3v»rti, C : 0. l 5-0. 
3 5%. S i : 0 . 5 - 2 . 0 % , M n : 0 . 5 - 1 . 5 % , P : 0 . 0 3-0. 1 5 % 

, s : o . oi-o. 15%, Cu:o. oi-o. 5 %, n i : o . oi-o. 5 %, 
Cr : o. oi-i. o%, s - a i : o . ooi-o. oi%, n: o. 005-0. 

035 %, CalO. 0001-0. 01 %RVO 10. 0 0 1- 0. 0 1 %&^U 
Ii:Mi:)£i:tT i : 0. 0 2 %JSIT\ Z r : 0. 0 2%J*1T\ Pb : 0. 3%&>TR 
V'B i : 0. 3 %JUJLTO-9 lttXIi 2ttJil-h^-^*L, i tzTttt 1 2 fcStfc 

?£l • • • 0. 6 ^Ceq^ 0.8 5 

fztzL, Ceq=C +0.07XSi+0. 16XMn + 0.61X P 

+ 0. 19XCu + 0. 17XNi+0.2 XCr 

^2 • • ■ 0 ^T Tr ^ 1 . 5 

tztzL, Tir= (C+0.8 XSi + 5 XP) -0. 5 X (Mn + Cr + Cu+Ni) 
[0 0 0 9] 

ttz, &5kw<v&ux-®LMfrM-r2>W)&mtiz}5^xte, mm-t&ftMKmzc : o. 

15-0. 3 5%. S i : 0 . 5-2. 0 % , M n I 0 . 5-1. 5 %. P I 0 . 03- 
0. 15%, s : 0 . 01-0. 15%, C u : 0 . 01~0. 5 %, N i : 0 . 01- 
0. 5%, Cr : 0. 01-1. 0%, s - A 1 : 0. 001-0. 01%, NIO. 0 
05-0. 035 %, CalO. 0001-0. 01 %SO f O : 0 . 0 0 1-0. 0 1 % 
fc-g-^TL, M»-'£«S*-IEC"CT i : 0. 0 2 %WT, Z r I 0. 0 2%ftT, Pb : 0. 
3%mt) f Bi : 0. 3 %lATO H O 1 IXIi 2 Sr^t I, ifcTIBSll&tf 

5£ 1 - • • 0. 6 sSCeq^ 0. 8 5 

fc£ L, Ceq=C +0.07XSi+0. 16XMn + 0.61X P 

+ 0. 19XCu+0. 17XNi+0.2 XCr 

j£2 • • • 0 ^ T Tr ^ 1 . 5 

fztzL, Tt r — (C+0.8 XSi+5 XP) -0. 5 X (Mn + Cr + Cu+Ni) 

[0 0 10] 

(1) IH2 J: 9 KS^oteflJSJKfeBrt-Cttn >n y K4^0«««Rfi 
K^'R^lRtt ('>f^t?-f«ffi-ei 0 J/cm 2 ) J:«9^<^^ittH, QLmftM-f 
Ztz&iz ftWir Z SJgO - 6 0 r JJIT-C tt 4 < $^ Ktt Bf ^* 1" * - t #*"C § & Ktt 

(#yt;Vb-ift-e5J/cm 2 ) i<9jg:<^^o 

(2) $63|51I5(8$*LTV»* toi 0*v»aaPO- 6 OTCJ[JJLT-efiSWf55-Ml7J*^i<^^ 
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lo o 1 1 ] 

^ k , §g <7) ea-esfe wf * ^ w ® sis twaa -ciRBr -r * «5 * 

C : 0 . 15-0. 3 5 % 

#1"&o ^ffc^Oj: d K- 6 Or^TK^LTfifcBJr^Slfcfi 1 d«r^t»ix ±«»J.*/U 
^- i±-e # * /itt^ < , - 1 0 - - 6 0 r •C^'.fflt^W^ffi^T L, —60 ICJ^T-CfiT 

sfli^^^-tioTv^iewso ^<Dfz&, ^mx^tc^m<D±m.^ o. 3 

£ 0. 1 5%tt4o 

[00121 
S i : 0 . 5 - 2 . 0 % 

& c Ziih<Ditmi®}%z*%2>tztb\ l z\ t $ 0. 5 # < 4 •) » 

fc«Sd**L <*iSnLT&l|lJ1££1B;T$**0-C\ f(0±i^2%ttl,o 
[0013] 
M n : 0 . 5 - 1 . 5 % 

[0014] 

P : 0 . 0 3-0. 1 5 % 

PPx-SW**— JKWt 1 **^ iSBr^^fi 1 9#f£^T-{i«B#0»£MJU fife »f MO 

HiitCio T #7: S. tf^a&JS & |b]± $ * & <D K^nxh *) . J tzffimM&Ufe. z 

IfSfca&fcfiO. 0 3%mJt^S*£#^rt s £>*ri** #< & <9 & IfitOlSt 
*>^L < -e<7>_LPl£ 0 . 1 5%tt4o 

[0 0 15] 

s : o . oi~o. 15% 

£o 3:<Di>zmyb^*mtztb\zi$0 . 0 1 %m±^$«<j£^&&^\ #<&«9ifir 
[0 0 16] 

CulO. 01-0. 5%, N i : 0. 01-0. 5% 

T£«<7>T\ -?-*L<b<^^i6t;^$**x3R-C**o -ttibVYtmMmZnZbzli 0 . 

tbSE# 2004-3001031 
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0 l%&±-3"3rS-£*iE*Krt , *&rt f , #<44t37h^S<i4 (MnM'C r KiJtK 
LTMi-C&&7t*!>) <OT% e<7)_hPl^ 0 . 5%<h1-£ Q 4*5, X^7 7^±Sfttt 
**5C^*»#*i, CuMNi^O. 0 5-0. 2%IALTV^©t\ ^Ojgffl-effi 

/81-&o# s \ hfi<jicti^rfij-c^)*o 

[0017] 

C r : 0 . 0 1-1. 0 % 

7&**L <ii*nLTMU1±S-ffi:T^^:^0-e, ^r<D±m* 1 . 0%t-f£ o 
[0018] 

s-ai : o . ooi~o. 01% 

s-Al (RTOttAl) (4, il»lll*»3*v»TK»ftfflS:^rL-Cv>4i:fcfetc, » 
*$**«J2-5f # < & I9i®§*£ «h^-co^j*^fn1-^<7)-C\ -€-<£>_b|&£0. 0 1 

% t f & o 

[0019] 

N I 0 . 005-0. 035% 
N14, 7FiT**^ift«re<>*&5&*. A 1 fc^LTMi^Mfe^MLtitft:^ 

0 0 5%JJlTfU'?>^ 0. 0 0 5 %&TIZ-TZ> Z t l$mffiX%^<DX^:<DTV&* 0 . 
0 0 5%tt4o ifc, #*»w^$-*-6fci»3t^Pi01RHfc*<6 0-e. -eoJiRifc 0. 

[0 0 2 0] 

Ca : 0. 0001-0. 01 % 

Cat4. Mn S $><DM n <D~W> tWI&LX C a^BiLfcMn S l:ML^ ^ft^OTJ 

fPffi3fr:i:£#&£i6K{4 0. 0 0 0 1 %Ja±'£#£-£&i&5Sj& , *Sj& t , ^iClDDLti 

[ 0 0 2 1 ] 

o : o . ooi-o. o i % 

±EC a«L/:Mn S fci&KttHMg LTC a o 

o Of^fflSb* *#Sfc»t:i±0. 0 0 1 % $ * & j2-3?j&** & t!> ? , # < 4 j§ 

0 . 01%tt5o 
[0 0 2 2] 

T i : 0 . 0 2 %jy.T> Z r : 0 . 0 2 %J£TF 

Ti tZrll, MnSOM^i^ML, ^M^PX^O^O •} J8<7>i!E#l!££|p]±£-£ 

[0 0 2 3] 

Pb : 0. 3%JJJIT\ B i I 0. 3%JilT 
PbhB i (4, ^1rtii>m\mZfa±.Z-*£2><OX^ ftfflltt* $ fcfcfil_h 

*<D±GI£0. 3%JJlTi:t4. 
[0 0 2 4] 
0. 6^Ceq^ 0. 8 5 
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tztzL, Ceq=C+0.07XSi + 0.16XMn + 0.61X P 

+ 0. 19XCu + 0. 17XNi+0.2 XCr 

ik<Dm$* ! gn-tZ>c\ttf~t:%Z>i>(D'l?3bZ>o -<OCeq£0. 6 K\5l\Z-$ h Ott, 0. 6 
^itTtt^$7mi§^&T^WJ£-f £ £ti>iz^ ifiiS^l&TLt- 6 0 "CJtt 
TT-<Dgi»f53-jti|#tt^T-r ^^(b-e^^o £ 7t-€-©_tK£ 0. 8 5 fc-^&Ott, Ceqrt* 

o 

[0 0 2 5] 

O^TTr^l. 5 

fcrtfL. Tt r = (C+0.8 XSi+5 XP) -0. 5 X (Mn + Cr + Cu+Ni) 

C, S i S.t^PO'&MOiiJntC «t otMU Mn, Cr N C u XtTN i OJfJn 

5 J /cm 2 jaTKfc<b$rv*j6»G>-C*£o * fc*-<0±R* 1 - 5<h1-£Ott. TTr^ig 
r * flrS3&&ft£<ffi < 4 *) M ?Tlfi-CO«tt#fiTt * <b Tab * o 1" & *> v 
)V\£-mmW\ 0 J /cm 2 J£JLtKfc<bfc^«b-C**o 
[0 0 2 6] 

fifcj: i)±gEj£5MIU£OieHrtT*»K ^o±|B2oo^:^it7 t -:L. $iif&£ f e ;s.y f >Flir 
[ 0 0 2 7] 
Hifcfl! 1 

tfot 5 0 mmA^flMi: L, 1 2 0 0 °CT6 0 frlmWk L tzfeMU 2 2 mm<D 

S 4 ^^TOM-^^J 0 ffi L&XStizm Ltzo 
[0 0 2 8 ] 

*I$tt, «itLfc 2 2 mm^AP 1/2 Rf&<7>®£ £n ? ^x;i/IMt?:ffl^tl 



[ 0 0 2 9] 
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